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CAMERA MODULE 
BACKGROUND OF THE INVENTION 

5 Field of the Invention 

[0001] This invention generally relates to a camera module, and more 

particularly to a packaging structure of a camera module. 
Description of Related Art 

[0002] Digital cameras have been widely used in our daily life. Because more 

10 and more customers are purchasing the digital cameras, how to simply the packaging 
process is an important issue for mass production. 

[0003] The cost and quality of the digital cameras partially depend on the 

structure and-method of packaging. FIG. 1 shows a traditional camera module. As 
shown in FIG. 1, a traditional camera module includes a holder 100 to hold a lens 

15 member 102 on its upper portion. The holder 100 also has a lower portion. There is 
an image sensing device 106 such as a CMOS image sensing device on the printed 
circuit board (PCB)104 and inside the upper portion of the holder 100. CMOS image 
sensing device 106 is connected to the PCB 104 via the conducting line 108 by wire 
bonding. The holder 100 is fixed on the PCB 104 via a fixing member 112. If the 

20 PCB is a flexible PCB, then a hard plate 110 can be disposed on the other side of the 
flexible PCB corresponding to the image sensing device 106 in order to enhance the 
mechanical strength. 

[0004] Another conventional method is to use the ball grid array (BGA) to 

package the chip on the circuit board. FIG. 2 shows the cross-sectional view of the 
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image sensing device and signal processing device packaged on the circuit board by 
BGA. Referring to FIG. 2, the image sensing device 196 and the signal processing . 
device 108 are packaged on the two sides of the circuit board 104 by BGA 1 14 and 1 16. 
The circuit board 104 covers the bottom of the holder 100. 
5 [0005] FIG. 3 shows the cross-sectional view of the image sensing device and 

signal processing device packaged on the circuit board by BGA and wire bonding. 
Referring to FIG. 3, the image sensing device 106 is connected to the circuit board 104 
via the conducting line 1 10 by wire bonding. The image sensing device 106 is 
packaged on the circuit board 104 by BGA. 

10 [0006] During the packaging process, the particles or dust are easy to fall to the 

surface of the image sensing device 106, those particles will affect the quality of the 
image. To prevent the particles from attaching the image sensing device, a glass cover 
including a glass layer 120 covers the image sensing device 106 as shown in FIG. 4. 
[0007] However, the glass cover will increase the packaging cost. Further, the 

15 image sensing device 106 and the signal processing device 108 have to be packaged on 
the two sides of the circuit board. This packaging process is costly and complex. 
How to simplify the packaging structure and to prevent the particles from attaching the 
image sensing device 106 is an important issue to the camera module manufacturers. 

20 SUMMARY OF THE INVENTION 

[0008] An object of the present invention is to provide a camera module having 

a compact packaging structure to allow the image sensing device and the signal 
processing device stacked together to be an integrated device. Then the integrated 
device is packaged on the circuit board, which makes the packaging structure much 
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simpler. In addition, the glass layer can be directly stacked on the image sensing 
device so that the camera module has a compact structure and is better to prevent the 
particles from attaching the image sensing device. 

[0009] The present invention provides a camera module, comprising: a lens; a 

5 holder having a lower portion, the holder holding the lens; a circuit board; and an image 
sensing and processing unit including an image sensing device and an optional signal 
processing device stacked on and electrically connected to the image sensing device, the 
image sensing and processing unit being packaged on one side of the circuit board; 
wherein the holder is fixed on the circuit board, the image sensing and processing unit 

10 inside the lower portion of the holder. 

[0010] In a preferred embodiment, the circuit board is a flexible circuit board; 

the present invention further comprises a hard plate disposed on the other side of the 
flexible circuit board corresponding to the image sensing and processing unit to enhance 
the mechanical strength. 

15 [0011] The present invention provides a camera module, comprising: a lens; a 

holder having a lower portion and a bottom, the holder holding the lens; an image 
sensing and processing unit including an image sensing device and an optional signal 
processing device stacked on and electrically connected to the image sensing device; a 
plate holding the image sensing and processing unit and covering the bottom of the 

20 holder, the image sensing and processing unit being inside the lower portion of the 

holder; and at least a flexible circuit board electrically connected to the image sensing 
and processing unit. 

[0012] The present invention provides a image sensing and processing unit, 

comprising: a signal processing device; an image sensing device stacked on and 
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electrically connected to signal processing device; and a circuit board electrically 
connected to at least one of the signal processing device and image sensing device. 
[0013] In a preferred embodiment, the circuit board includes a flexible circuit 

board, and the image sensing device is disposed on the flexible circuit board. 
5 [0014] In a preferred embodiment, the circuit board includes a flexible circuit 

board. 

[0015] In a preferred embodiment, the circuit board includes one or two flexible 

circuit boards 

[0016] The above is a brief description of some deficiencies in the prior art and 

10 advantages of the present invention. Other features, advantages and embodiments of 
the invention will be apparent to those skilled in the art from the following description, 
accompanying drawings and appended claims. 



BRIEF DESCRIPTION OF THE DRAWINGS 

15 [0017] FIG. 1 shows a traditional camera module. 

[0018] FIG. 2 shows the cross-sectional view of the conventional image sensing 

device and signal processing device packaged on the circuit board by BGA. 
[0019] FIG. 3 shows the cross-sectional view of the conventional image sensing 

device and signal processing device packaged on the circuit board by BGA and wire 

20 bonding. 

[0020] FIG. 4 shows the cross-sectional view of the conventional image sensing 

device and the glass cover packaged on the circuit board. 
[0021] FIG. 5 shows the cross-sectional view of the camera module in 

accordance with a preferred embodiment of the present invention. 
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[0022] FIGs.6 and 7 show the cross-sectional views of the camera module in 

accordance with the other two preferred embodiments of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
5 [0023] FIG. 5 shows the cross-sectional view of the camera module in 

accordance with a preferred embodiment of the present invention. The camera module 
comprises a lens 102, a holder 400, an image sensing device 408, a signal processing 
device 406, a circuit board 404, and optionally including a glass layer 410. 
[0024] The lens 102 is held on the upper portion of the holder 400. The lens is 

10 used to capture the image. The image sensing device 408 and the signal processing 
device 406 can be accommodated inside the lower portion of the holder 400. 
[0025] The image sensing device 408 is stacked on and electrically connected to 

the signal processing device 406 so that the image sensing device 408 the signal 
processing device 406 are integrated into the image sensing and processing unit. The 

15 image sensing device 408 the signal processing device 406 can be two chips stacked 
and are electrically connected together via appropriate connecting points. The image 
sensing and processing unit is electrically connected to the circuit board 404 by wire 
bonding via the conducting lines 412 and 414. Hence, the image sensing and 
processing unit has a compact packaging structure packaged on the circuit board 404. 

20 The image sensing and processing unit can include a CMOS image sensing device and 
optionally include a signal processing device stacked with the image sensing device. 
[0026] In addition, the image sensing device 408 can be optionally directly be 

covered by a glass layer 410 to prevent the image sensing device 408 from 
contaminated by the particles. The bottom of the holder 400 is fixed on the circuit 
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board 404, and the image sensing and processing unit can be accommodated inside the 
lower portion of the holder 400. 

[0027] Further, the circuit board 404 can be an inflexible or flexible circuit 

board. If a flexible circuit board is used, a hard plate 402 can be used on the other side 
5 of the flexible circuit board 404 corresponding to the image sensing and processing unit 
to enhance the mechanical strength. 

[0028] The present invention provides a camera module having a compact 

packaging structure to stack and electrically connect the image sensing device 408 and 
the signal processing device 406 together to be an integrated device. In addition, the 

10 glass layer 410 can be directly stacked on the image sensing xievice 408. The image 
sensing device 408 is a pixel array structure, and the signal processing device can be a 
digital signal processing device. In this embodiment the wire bonding is used as an 
example to illustrate the present invention. But the present invention is not limited to 
use the wire bonding to connect the device to the circuit board 404. 

15 [0029] FIG. 6 shows the cross-sectional view of the camera module in 

accordance with another preferred embodiment of the present invention. There is 
another way to connect the device to the circuit board 416. For example, the circuit 
board 416 can be a flexible circuit board. One skilled in the art can use conventional 
methods to connect the device and the circuit board. Because the material of the 

20 circuit is flexible, the signal processing device 406 can be fixed on a hard plate 402. 
The hard plate 402 can cover the bottom of the holder 400 to form the camera module. 
[0030] Further, the present invention can be achieved by using multiple flexible 

circuit boards for connecting the device. FIG.7 shows the cross-sectional view of the 
camera module in accordance with another preferred embodiment of the present 
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invention. 

[0031] For example, two flexible circuit boards 448 and 420 can be electrically 

connected to the image sensing device 408 and the signal processing device 406 
respectively. In addition, there can be a viscous layer 422 between these two flexible 
5 circuit boards 448 and 420. 

[0032] Therefore, the present invention provides a camera module having a 

compact packaging structure to stack and electrically connect the image sensing device 
and the signal processing device together to be an integrated device. In addition, the 
glass layer can be directly stacked on the image sensing device to prevent the image 
10 sensing device from contaminated by the particles, thereby maintaining the quality of 
the image. 

[0033] The above description provides a full and complete description of the 

preferred embodiments of the present invention. Various modifications, alternate 
construction, and equivalent may be made by those skilled in the art without changing 
15 the scope or spirit of the invention. Accordingly, the above description and 

illustrations should not be construed as limiting the scope of the invention which is 
defined by the following claims. 
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